Measurement of cytosolic and mitochondrial pH in living cells during reversible metabolic inhibition.
Renal ischemia and subsequent reperfusion lead to changes in the regulation of hydrogen ions across the mitochondrial membrane. This study was designed to monitor pH changes in the cytosol and mitochondria of Madin-Darby Canine Kidney cells exposed to metabolic inhibition and subsequent recovery. A classical one-photon confocal imaging approach using the pH-sensitive fluorophore carboxy SNARF-1 was used to define specific loading, calibration, and correction procedures to obtain reliable cytosolic and mitochondrial pH values in living cells. Metabolic inhibition resulted in both cytosolic and mitochondrial acidification, with a more pronounced decrease of mitochondrial pH as compared to the cytosolic pH. Shortly after removing the metabolic inhibition, cytosolic pH did not recover, whereas mitochondrial pH slowly increased. Our method is applicable to other cell types provided that the mitochondria can be loaded with SNARF-1 and that the cells possess a mitochondria-free region to measure SNARF-1 in the cytosol.